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(57) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
record a large amount of information, and also to 
improve the processing speed and security of a portable 
information recording medium, by recording the 
information to both 1st and 2nd IC modules containing 
the nonvolatile memories. 

SOLUTION: An IC card 100 serves as a double chip type 
. IC card, which contains a 1st IC module part 10 and a 
flash erasion type EEPROM (flash memory) 20 that is 
formed on the card surface as a 2nd IC module part. A 
contact terminal 30 is provided on the surface of the 
part 10. The card 100 is accessed by an exclusive 
terminal equipment 200. For instance, a byte rewrite 
type EEPROM 15 included in the part 10 of the card 100 
has the memory capacity of only 8KB. On the other hand, 
the memory 20 can record the information of 8MB. 
Therefore, the card 100 can record a large quantity of 
information compared with an IC card provided with only 
the module part 10. 
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(54) [5£$!0£&] af««r«Bi9^is®««^ ±ff cntd^««i»a/«u*« 



(57) mm 

mprto cpufc, cocpu^swr-rs^ny 

Stt^Uiu **"T5a-I C^a-;l/t, «MW 



r i0 :»HC^i-Affl 




2 9:«t*OT*;#B! 



ROM 



RAM 



EEPROM 




2 0 ; 



^A^faitt/cROM^, tuiecp u(D{mmmttx 

sal- 1 ce^zL-jit, *}S«u 

[H*S 2 ] I C ^r^a-;l/rto?F« Jgft* 

*M>f FWftl! E E P R OM?J D , huI2^- I C 

p r omt^§ c fc*»ist:*rsis3cs i m^tvmm 

[11*513] MISS- I Cti/^^l/rt^Ltra 

^BfiifSox-^A^^nfcfct^ mass— i 

n- F*£/£-r*BSE=i- F£rit*ra*HulEC P u^n 

^Pxfc (n+m) M^-ZcDt^Ttfm^r^m 
t>$Sv>BIE3- F**J*f 3 C k^Tf**BIE3- F£ 

Affile U IEM0tt*gBT?*ofci§^£<E>#, BSE 3 
- F£jSftBI iSfr *ti5J:3fc:Lfcc:i: £^"3 

^y fcMta^r^y t<DJS&3\zm$m&*fr5 so 



mm 1 0- 1 9 8 7 7 6 

2 

tGIBmi:^^y^*^t?^^fs^*f^f r --^^ffl^b, 
t. Hufai2g7 s -**^-iiw^»aisn5BaE3--F 

<T £BSEn- F*J«ftUI*l9ia CPU^ot^ 

SlSSnfcBSEn- FStuiEiafiWAx-^^liPLT 
Mfa^-^^y^tii&ck^tcUfccifci^Sfc-rsS! 

sr^*ytiHS^nri^B|#ft*-*. cojg^tc 
rticfc/Bitu F4figffla*fluiaK«:rt(oc p 

ig- ^ y nfcit fflSrR^tB-r o r . 
■m-^^ytc»asnTv^iss*f*7 ? --*fej:tfBSE 
3-F^Sefflu Kftos-^^eyfitcsss^no^ 

^ft*-*ffli/^r, Mfafag#«x-#^5-«Wfc 
n^BtiEn- F*£jSf SBEn- FfeJMBa* 
SufEC P utc^o r*fr*^ 
*r><*yj!pB»*tU5nteB8l3-Fi:> iflKBSEn 

-F^®ar^^nrcBE3-F^^a:e?L. 
-r 5 stfgRrtfrHf $113 mmm^a * % m mmm^ 

So 

WISE 1 0] »*® 9 teE«onaKtH*ffifc:*v^ 

^^yrttcies^nT^sHg^ffc*-*, c^i* 
^rtfcfefflicu BSE3-Ftfiicjaa*BfliaJK#rt<oc 

[0001] 

CPUfc^*y«r#1-S I C^-;bSioliU 

2^7^101 cA-FaHt»bTWffl*r^©jcsiL 

[0 0 0 2] 
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(3) 

3 

T't - KWWa 'J f SBIfit'* 5 I c 

[0 0 0 3]#tC, CPU*rtj«LfcI C*-F"??fcJ\ 

^^'ItlSMlI^T.xA^^IJffl^^^nTl/^o Sift 70 
^RLTV^HKWft I C*-F«\ CPUi:, COC 

■5, ROM. RAM, EEPROMStLT^o RO 

v'aVn-FA^asyn^AtffSttSnTfeO. C 
PU^Ccoyn^AtcS^v^T. I C#-F*SHgSfl 

mm*n 5 ± * t t^s s ns * * y t 

fe^o — JJ, EEPROMfc*. CPU4^LTf-^ 

Rffl L43 £ tf » t Riil^Sfgtt * * y -e* $ . 20 

[0 0 0 4] #*-Fm SffifclffKSWtfRttB 

«ggfcfiV>5£ 0 " cntc*fLT. I ca-FfcrtB^? 
tVTVSE E PROMW^-feXti, t^TCPU^: 
^LTfrfctt, ^SR^^EEPROM^iSgr^-feX-r 

fcti c^y^stsg^ ^fafflu ?m% 

^y^FSLl OflWBE«*-FA^BBStLTi^o 

[0005] fct*tf, )tiag%fiffflLfeM>r^y^F 

I CA-FTfi, .*-FttOjR(*rtS|Jtc I C^e^i-;!/ 

So CO<i:5S:A^7yyKl C;fc-F*fflWUf. IE 
Sf^ff$Bfc]\ I Ct^i»W(DE E PROM^f 

t\ KSft-b+ay'r-fftS'rsfliaifc^TttEEP 

[0 0 0 6] 

7 y 7 K I C A- FT-fi, MH^g^Sfi^'lf $B^fa 
^W^ffiDlcfc^T. *-F©±Tfe5VHi*^75riRl 



#BB¥ 10- 1 9 8 7 7 6 

[0 0 0 7] 3t|H»3BtciHS*nfcttait*f'rs 
JBiBkftSo "Tato^ 3?- ^FiEa¥SJcJ:^TR* 

[0 0 0 8]fL^*» CPU^f^IC^>* 

mmmm\cttT&^*a.vTj(Djm\^\ trass 

[0 0 0 9] 

(i) ^mMcom i <vmmt, c?ut^ cadcpu^h 

ii;LT^^MRAMt, CPU*MTf-*«0 

*a»^fB*-B»#ii*Rr(ii4w«tt^ ; ey 

[0 0 10] (2) #»SB(0»2(DIB«tt, »-I 
a-yl/rtO^SSStt^tUAVWF^lftSE E P ROM 

[0 0 1 1] (3) *»B8©^3(Offitttt, S-I C*S> 
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[0012] (4) ^mm^ a commit, ±a©S3«o 

co^n^^tmffloe^ft*- (mSl) £*Q*fe (n 

+ m) jBOr-^O-r^TtfBB-^UfcfflSltfflMiCftfT /a 

[0013] (5) *§m<Dms<D9mi±s ±a©S3$ 
[0014] (6) *§£m<r)m6cDmwite, ±m<Dm3~ 

U IEMoS5eeBT?Sofe«^tO*, BBE=r-F£ 
[0 0 15] (7) *»fla©a7 0ffi»ti, CPUt C 

sif^«a^rteT?$oT. m-^y^iiir^tisfi 
Effin- F*£/£"f *S8En- FfejWBHfcC P Ufc J: 
[0 0 16] (8) *«W©*8©ffi»tt. ±*E<0!g7(D 

icfc^r, ^^ytcisasnTi/^Bg^fk*-*, 

>lfa-*rtfcfcffljftU BH=i-K4dttaatJ(|E*rt 
OCPUfc^fTS-SSftfcOfc* *Xbn>ea-*lc 40 

[0 0 17] (9) *«BBOSl9 0ia»i, ±ifiC!)S7S 

*4fiE-raBffi3- KtfigjaasMiHc p u tc <t o m 
ff«^ Sr^^y^6tt*ajsn/fcBff3-Kfc, b 

IE3-F4^j(Ba"et*StifcBIE=i--Fi:«:JtttU 50 



' «$BH¥ 1 0-19 8 7 7 6 

6 

[0 0 18] (10)*5SH<d^1 OOJItttis ±a?o^9 

h3>iia-^rtfctffl«u ESE3-F*j«ffla*fia 

a - * £ •£ £ cfc 5 fc: L fc t> <0 Tfe 3 o 
[0 0 1 9] *ClT**5irati, CPU**t§IC^ 

;l/fc*»«U ?<D7&J(D I c^a-;VK««fci2B 

[0 0 2 0] 

[fM] *^^«5*»^IEft«ESMSE»T?tt, C P 

u*tn i c^^a-^t, ^nw^©*- F^ffifc 
ftawfcjs* • prffia^autt^ * y ^ & a 

x%z><Dx\ ±mm<owmm^mtL, xmuuc 

tfXZZ> 0 

;I/^8ES1"^tf f -*^*fLTBBE=i--F%*^L, ± 
If, HiiiLRStefcJu COSSET- F<OB*tt* 

[0 0 2 2] fcfcjitfcf, 2^-^^Sl C*-F*0SB5<0 

• ff##a*Rifi6awatt^^y 

SS— I c ; e^i-;Ui:7 ? — *D%#a»Jl-&f4, ceo 

fk^-^fflv^cBSEn-F^ffla^Ufft^ BSE3- 
FC*£jST* 0 ^bt, -r-^DtcBII^-FC*^ 
iPLfc^T\ III C*z/^—Mc9&fr*?r ; 5o - 
ttfflL^Fk:^ x-^Dtfcfcfca-FC^ttffl 

En-Ff:, tttfiLfe^- FC irtf-a-rs^S^*^ 
i7?Ttilfit\ *"I Ci?i-;l/lcJfrsS?A; 
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H^dcjaLatcffl^ensHg^k*-^, c p u*frr* 
Sk: <fco tc ©B&^fb*-*^»'\St»ttj'r c t tt#S 

[0023] fe-3i:fe, ^ft^-tc^^-fe^aUr 

t! - £ e#ft:*-£fli* b Tfgffin- F^jKfflffl 
[0 0 2 4] Sfe, »»©rt»^BiE3-"Fftda!HI* 

^rr**&. c p u**rr*£- 1 c^es/a-Mcss 

U iE^S^ttT^o/c^^co^ BSE=i-F£ 
[0 0 2 5] 

[0 0 2 6] § 1 . Z^y^mi C*~FP«fS 
77^r>aKlEEPROM2 0 (WT> 77^'^ 

fiSS?3 otfKttsnrv^o col c*-fi ootcs 

«7*-feXI4, $jBO«££B2 0 0 t ioTfffeti 
£ 0 «*S«2 0 0tCI C*-Fl QOZffiXTZt, 
ffi*SB2 0 0rt©«fifc»«»?3 0 fc 
ttU CcO}£M^3 0 4^LTx Jg-I C^v^-zl/ 

gpi o >n»;^ 7*-*<oas 

a^ffoftSCfcfc&So Sfc, «*g»2 0 0Ef±, 7 

orttc««wtnfggsnTo^®«©ifiH% 

[0 0 2 7] 02te, C£-Fl 0 0*SS*gH 

y^B^SSo I CA-Fl 0 0£fi8*gfi2 0 0fcti 

KStlTV^So ££>ftii, **8K2 0 0fcIC*-Fl 
0 0 ^OP^tcti, SS* ^n^y^ . V^zyhim^E(D 



(5) ftmW- 1 0- 1 9 8 7 7 6 

[0028] i ca-Fi oofcrtjasnfcas-i 

v^-^gM 0£fcJ\ I/0^7i-X1U CP 
U 1 2, ROM 1 3. RAMI 4, /V hW&ME E P 
ROM 1 StfrtjasnTVSo I/0^>^7x-Xl 
ltt> l/0^>r>l 9^LTx-^^§r^/cA6 
©>UjIsI&"1?£*K CPU1 2(±l(DI/0^^7x 
-Xl l^LT, «*Sg«2 0 0 kSsfi-rscfck:a 
£ Q ROM13rtCtt, C PU 1 ZlCkiTmnZftZ 

5atB**-T5 0 RAMI 4tt," CPU 1 2#C<D<fc3 

UT?*So -7?. /WhfftlEEPROMl 5tt. IS 
-I C^n-;bgpi 0fcl3S"r^***(D-r-**« 
it^^^jT^^o I C^J-F 1 0 0«*gl2 0 

■T^o C<Dt% s RAMI 4rt^-r-^tt, 
^±fc£D3"^Ttf5fcbft5tf. /^biMEEPR 
20 0 M 1 5 fi^Jf t'JW fca&. «B«*gtftf± 

[0 0 2 9] *g*gB2 OOli, tt^W7^-trX^S2 
9^J:oT75^^a.^^rU-2 0 4)&fSS^4 0 

2 9t±. ±3£Lfc£— I C^^-;H 0£ I/O*- 
hV^^7xYXlc i DH*812 o 0 tifit«© 

IrHSt* £K 77y^i^^ey — 2 ortKf^^Mt 

S^lBS^frSo C<DSQ!6^|fc«5 IC*-F10 0? 
ti. iff- I C^a-vMBl OfiWMMEEP 
30 ROM1 5tt8KB©iBSS«LA^fe4^©fc:»U 
77*r>i^€'J-20lcli8MB ©1f SI2S^ rThS"?? 

ii*T^&^I C^-FJCit^n^ CCT)2^^7 P Sl 
C F 1 0 0 1 f±*«©1f ffl*|HS'T 5 c fc^RT&gT 

coo3o] §2. &¥/vffi±Mm*iitz>mmzi--h+ 

nSBEn-F^jSTSo *LT, ti:cDf^^fc 
fe^c^Bffin-FS^xy ^T^C^tciD. 

t, HfflLrcT f -^*^&-ai«itata$nsBE=i-.F 

*^J«L, C©*diLfeKffiE3-FtScttiLfeBBEzi- 

Fk6^ssrr«^g^*flWf-rso7?fis. ffi^, sf# 
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9 

[0 0 3 1] £<OJ;5ftBiE3-Ktt. -j&tcMAC 
(Message Authentication Code ) fcflflftiTVSo M 

f ^^OfiSJ: D feM D A C tffflffl?n5 0 

tt&&l^T\ fetO-r-^Of»fflfi^«UT, MAC 70 

[0 0 3 2] CKO^aft^ff^MfcrBEri-FMAC 

LTfcfc, fc^Cx-i^yny^fflLT 20 

y£fcmffl©lf^ffc*-- (m^2) fcin&fc (n+m) 
^^f-? J; D feS^Iin^ FM A C ^4 

[0 0 3 3] C10^fj£oa#M%H3*#IgLJa:tf6Si 
fcfcofc r lg^D€f^j fcftLTBBn-FMA 
cDx-^J *a»n.fl©yny^t^|ij-r5 0 CcDfflJT* 

*ffi^T x 0f-^ft:#iS3 UC 
ioT7ay^ 1 fc^SBS^ffcfflafcfiV. *©«S 

ff-rsBS^ftfflatt, >y ^ 1 tflg^t+— k t%m 

i8ff$3 2fcJ;oT, 7ny^r ^7p 
$^T. SIK233 3tc£-?T, 7U7^2' t7P7^ 
T\ Hfll^, 7P7^i' £7n^ (i + l) 

ffiwitafc**:^ 7u7^ (i + i) ■ 

# (8Xn) FOg^-efeo/ccDtC^LT. 50 



) ¥fffl¥ 1 0- 1 9 8 7 7 6 

[0 0 3 4] C©J:3&S"aT^?nfcSSEn-FM 
AC(i, fe^co riESj^-^-^j i:0g*i{fc;*-Ki: 
*cS^T-SWt»tB^nan-FT?$C tircox 

ffi*i:3o **5. 03fc^LfcBI£3-FMAC<D£fiS 

*BSE3-FMAC<D*«7jffifclBSSft5feO-e«±a 

-KK K2, • • ■ tlSS^-Sffl^Si^tLT 

fttf. £OJ;5ftn-F^l£S£n-FMAC£LT«^ 

[0 0 3 5] §3. W3'Jf^ttS2fy^S!l 
Cft-F 

£-F<Z>ffijS£, lOIC^F©S2IC^i-;1/ 

MIC«5 2^7iI C^J-F1 0 0«*gf2 0 0 

V&t), ^O/N-F^xZWJffitt. H2tcfc^TSE^fc 
2^^IC*-Kfcra«T?««o ft/£, ROM 13 

rtfcM A c4d?/w^>*Htto^n, >V F»ftS!E E 

P R OM 1 SrttPS^ft^— K^lBS^tlT^SjS^a 
&t>. £fc, 77yi/i^^E';-2 0rttc|BS^n§ 
riE^O-r-^J tct±. SSE=3«FMAC*WiD? 

[0 0 3 6] fiD^tc, H5 08SnH*#8HLa#6, 
C0H4fc*rr2?-y !/I CA-F 1 0 0£OV>T©;7 

77^>a^€ u-2 o'vo-t*— *»iiiaa<o#)iH*KB8 

12, S 1 6fc»**SB2 0 OlWy^a^'J- 

2 o^oiasi"^tigs^T ? --**ffl3S , rs 0 cote 
mn^-^it, H3^4otts ri g^jtjo^-^j tc 

JfJSt^tOTS^ Effin-FMACOfiSktfc'* 

£>52 tt, *&BftBBE»S*#l*<?)±, iig»SLT43 

[0 0 3 7] ^<7;t 1 ^7 p S 1 2m Xf77S 1 1 
TML/cf-^^MA C^^^VF^fcfeJilS-I 

>fj ojgs-e. S*^S2 0 o^effi— 1 c^e^a- 
1 O^x-^^rteS-r^O^, iffi*Stt2 0 0 tm 
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77 

Tfe£ 0 tftfe-S, fiffi*gfi2 00^5CPU12£# 
LTfifr^O rnv^Fj £4*3 CPUl2(i:CO 
rnwKj **HKU ROM 1 3rtEJBi82ftT^S 
C03^>K£#£Lfc;U-*>*jgfrU 

iS3feSB2 0 0k»LT ru*sRxxj fcLTESS 
t%CtlC%:Z> 0 ^htMEEPROMl 

&nv>Fj ti:fe^»iiJ*a^ftSr-**CPUi 
2fc^-*. CPUl 2£J:£ rs&nvyhM ©Hfri: 

F »»S EEPROMlSfi ?)FJr£<0 5 r- 

PU12tc^x., CPU12tc£5 riffl^Y^Fj o 

r»3in-vvFj ^^fctl^tcti, ffiifflS^BS 

r®!m^v>Fj ^x/c^tcti. mttiNmbftitc 

^CT\ Xfy/S 1 2TW\ ESEn-FMACfcfejlc 

f7^Sl lT-mSL/cfS®*t*x-^ (H3 0 r l |K 

;Vg|51 C\#*.TV5o 
[0 0 3 8] m—1 C^a— Ott, C€><£5& 

3v>H4«s?u romi 3rt*cfflat^nrcMAck 
micxzmc xf'y^s 1 3tc^v>T, m&m^n 

T^SfiS*SB2 0 0tfiEM(OfiS*SHi:LTKIEa* 

■e*«3Ers^f-xv*snSo a??. 1 c*-F"i 0 
o%fls*SH2 0 om»AU m%%nm*fc&ffi?z 

-FlOOWffl? (fffi*SB2 0 0) SiEL^tOi: 
SEE-TS fc, ilfttt, R A M 1 "4 rto rffl^iE^cOiS 

Ac^dc^-^^^ff-rsjc^tcLTv^o cm, 

[0 0 3 9] ST, Xfy/S 1 3£te^T, 
SnTi^ig*SB 2 0 0 IBS^ffiSgfiTSS c i: 
;W*KT*tfc&, M<Xf7?S 1 4tCfc^T. BiEH 
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8l2 0 0A^3^Kl:tt»lc4*5 ft fclEWMfcr 

— £ (03^0 T 1 E^J^icOt"— fc/WFtHfe&EE 
PROM1 5rt^fflatSnTt^Bgf^{t*-Kfc^S^ 

v^T-8w^»ffl*n5^e»^©3-F*^rissnSo 

<l©^fflffai?tt % H3^-rSffifc,toT. EHEn-K 
MACA^StlSo C5LTBB3-FMAC*<£J« 
SftfcS. cn^Xf'y^S 1 Sfctel^TUXsR^fc 
LT*g^gB2 0 0fflF\igi£t£o 
[0 0 4 0] jgj^ flg*^B2 0 0fflI*^±3iOj!ia* 
70 JlSfc. Xf^yS 1 2lc43^T, 3T>FttfetC|B 
Sflftf^4l/07^V1 9^UTKiM-rSi:, 
XT'y^S 1 5£*5^T. I^DIX I/O^-fVl 9*ft 
LTlxXtfVXtfff&ftfcCfcfc&D, cKDUX^X* 

<E3SLfeiaS»*X"- *Jcov^T<DEIiE3— FM 
ACtftSnT^SCtlCftSo- ^CT\ fi83fcgB2 0 

Xfy^S 1 6tC:fc^T. ffli8Lfc|3S*f*'r- 

nfcffiH3-FMAC*{*inu cft*«fitW7*-fe* 

■ty — 2 Ortlctt. -" ri E^fj^cDx-^J 
M A C £ £ fe fcS&SftS Ct\Z%:Z> 0 
[0 0 4 1] &4b\ Xf7?S 1 3fcftl/V£\ ilftgjji 
<*ftT^SJS*««2 0 OtflES^E^B^tta^fc 

L/cC^^t77^RAM 1 4rt^Hi^ FStlT^ 
ft^ofc^fi, Xfy^S 1 7tcfe^T, x^-L/X 

SSBc^oT I C A- K 1 0 0 i:SlU C©>FiEft 
iffi^fi^6MAC*fiEnv>F%^fci:-LTfe. I 
CA-Fl 0 0^6ttx5 — l^XsK^^MSc^^ft 
0. EE3-FMAC«t#Sili:tt"e*av^ LteA^o 
T, =FiEftfiS5|cSfi%fflV^T, It^-r-^tCO^TO 
IgffiE^- KM A C *ttff "T £ J: 5 ft^FEff SlttiBlftS 

^ [0 0 4 2] ^V^T, H6<Oi»nH*#BaLa3b^, 0 
4fcS-r2^y^Sl C#— K 1 0 0{CO^T©7^y 
^i^^EU-2 0^f)(?)r- *S!tiUQa^^l(g*BiRHf 
§ 0 C(0»itni^(i:$5t,^T. Xr7yS2 K S2 

2 tt*S*^fi 2 0 0 tC^V^Tfr^n^MTfe 5 , Xf 
y^S 2 3-S 2 7tt I C*— F 1 0 OtC&^Tfi^n 
^fflHTS^o S-T. Xr7yS2 1ttVT 7^>y 
^a^^eU — 2 0A^6*M»W7^-bX^a2 9^/>L 
T, MAC{*T"-.*ORttiLA'fi : t>nS 0 -T^:^^. 0 

4©777^>i^^ij-2 oioacr n e^jo^t- 

W fcESEn-FMAC^^lfflcDx-^fcbT, ffl* 
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[0 0 4 3] S<Xr^S 2 2TU Xfy^S 2 1 
T*atH L #M A C v y F 1 1 1 I 
C*^a-;l/»l O^^fe^-r^o Ig-I C^^a-;!/ 

dtifi, M^LfcX-ry^S 1 3<D9QMtm&T*%2>o 
S£8tt*nr^33S*SB2 0 OtflEffiOfiSSSBr 

r, BBEn-KMAc*sa^-rsi!iatfffto*i§o 

ffl*SB2 0 0*>5nv>Ffcfcfclc#;t5nfc 

fc£#*JU **£>7^£gp» (13 3 TiE^JOOx 
-*J WMJftSEEPROMl SrttCffl 

^nTt^^b^-KttcS^^T, SffiEn-FM 
AC*^-T5o C^g»0jrH\ l^3tc^-r^i£^J: 
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